Multiple affinity purification of a baculovirus-derived recombinant prion protein with in vitro ability to convert to its pathogenic form.
We previously showed that baculovirus-derived recombinant prion protein (Bac-PrP) can be converted to the misfolded infectious form (PrPSc) by protein misfolding cyclic amplification, an in vitro conversion technique. Bac-PrP, with post-translational modifications, would be useful for various applications such as using PrP as an immunogen for generating anti-PrP antibody, developing anti-prion drugs or diagnostic assays using in vitro conversion systems, and establishing an in vitro prion propagation model. For this purpose, highly purified Bac-PrP with in vitro conversion activity is necessary for use as a PrPC source, to minimize contamination. Furthermore, an exogenous affinity tag-free form is desirable to avoid potential steric interference by the affinity tags during the conversion process. In this study, we established purification methods for the untagged Bac-PrP under native conditions by combining exogenous double-affinity tags, namely, a polyhistidine-tag and a profinity eXact tag, with an octarepeat sequence of the N-terminal region of PrP, which has metal ion-binding affinity. The untagged Bac-PrP with near-homogeneity was obtained by three-step affinity purification, and it was shown that the final, purified Bac-PrP could convert to its pathogenic form. The presented purification procedure could be applied not only to PrP but also to other eukaryotic, recombinant proteins that require high purity and intact physiological activity.